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(71) We, TAKEDA YAKUHIN KOGYO KABUSHIKI BCAISHA also 
known as TAKEDA CHEMICAL INDUSTRIES, LTD., a bod^corpo^te o^anS 
undM ^e laws of Japan, of 27, Doshomachi 2-chome, Higashi-ku, Osaka, Japan, do 

^i^i^ the mventton, for which we pray that a patent may be granted to us, and 
the mefliod by which it is to be perfonned, to be particularly described in and bv the 
following statement:— ' 

The prraent invention relates to novel N',0»',0",0-'-tetraacylcytidines and to a 
process for theur preparaticJn. j j 

The invention provides novel NSO=',0",0"-tEtraacylcytidines of the formula: 



NHR 
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(I) 



OR OR 



wherein R represents an acyl radical of a fatty acid having from 3 to 18 carbon atoms. 
We have found that these compounds show excellent pharmacological actions such as 
remarkable central nervous system activating effects, and diat thfey show excellent 
results in the treatment of disturbance of consciousness of neuro-psychiatric symptoms 
15 eg. due to head injury, cerebral vascular disturbance or cerebral operation. 

The invention also provides a phaimaceutical composition comprising at least one 
[Price' 2Sp] ■ ": ' 
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novel NSO=',0",0"-tetraac}lc>-ddines togedier with a phamaceuticafly "acceptable 

carrier or diluent therefor. .... « <r„«„..io n\ ;< on 

The acyl group of the N',0-',<y=',0''-ietraacylcj'Udines of the formula (1) k an 

acjd radical of a fartj- add having from 3 to^IS «t?°'tJ?l^* J^^^Z^! 
dmved from any straight chain fatty acid, branched ehaia f«ty aeiri^ saSHrffled &ny 
addOT unsaturated faSrjr add, provided that it has from 3 to 18 carbon atoms A, 
tvpical examples of the acyl group, tiiere may be menuonedpropionyl, butyryl, iso- 
bi^'l, valen^l, isovaleryl, caproyl, octanoyl, lauroyl, pahmtoyl, okoyl, stearoyl and 

^°°^The"Kr$',0".0 '-tetiaacylcjtidines (I) may be produced by reacting cytitfaie 
v^ith an add anhydride or an add haUde (eg. the add dJoridc or 
a corresponding fatt>- add. Generally, the add anhydride or acid haUde « advanage- 
ously einployed in an amount in excess of 4 moles, preferably from 5 to 10 moles, 

'^'^^PraScSlSTe reaction is carried out m an organic solvent. As the organic solvent, 
there may be preferably employed pjTidme, benzene, chloroform or a mixm« Aercof, 
The reaction proceeds sinoodily at room temperatures (10 C to 35 *^.?f,^rX 
may be conducted with heating or cooling, as condiuons demand so as to adjust the 

reaction velodt}-. . 

Examples of die N',0-',0^',0 '-ictraacylcytidmcs (I) arc. 

X',0=',0'',0'-'-tctrapropionylcytidine; 
NSO=',0=',0"-tctrabutyr}-lcyddiiie; 
N',0=",0",0''-iciraisobm\Tj-Ic\t!diQc; - 
N',0-',0=',0''-tetravaleryicyudiiie; 
N',0-',0'",0''-teiraisovalerylcytidine; 
'"N'',0-',0",0''-£etracaproylcyadine; 
N*,0=',0"',0""'-tciTaoctanoylc>-tidinc; 
N ',0^',0=',C'-tctralauro5-lc\T:idinc ; 
N*,0=',0",0*'-tetrap3lmitoylcM:idine; 
N',0=',0",0 ''-letraoleoylcyiidine; 
N^,0-',0"',0'''-teirastearoj'lcytidine; and 
>;',0-',0"',0'''-tctr.ih"nolcylc}tidine. 

The N'.0-^',0-',0 '-teiraacylcvtidines (I) can exhibit tKc^llcut central nervous 
system activating effects. For instance, it is observed that oral or intraperitoneal adminis- 
SaS of these Compounds to rabbits at a dose of 50-200 mg./kg. s.gmficandy lowers 
the respective intensity thresholds of such stimulation given to the meseiu:ephalic 
reticular formation that evokes an arousal response in electroencephalogram and a dis- 

^'''¥uL'!S^1^f'^>^a-•^^^^^^^^ w ^i^jrs^^ 

instance, dicir fifty per cent Ledial doses (LD,..) in rats arc higher than 5000 mg./kg. 

v/hcn administered orallj'. , . , t . 

Thus die K',0-',0==',0"-tctraacvlc>tidincs (I) may be used, for example, as an 
-cent for die treatment of die disturbance of consciousness or neuio-ps>chiatnc s>-mp- 
toms e.e. due to head injury, cerebral vascular disturbance or cerebral operation. The 
V» 0=' 0"-tetraacylc\'ddincs (I) are administerable in die form of powdere, tablets, 
Uutions or emulsions for oral adnmustration, or in the form of injections. The dioioe 
of die carrier is deteimined by die preferred route of admmistration, die solubilitj of 
the respective tetraacylcytidines and standard pharmaceuucal pracuce. _ „ . • , 

Generally, die N',0=',0^',0 '-tetraacylcj-ridmcs (I) are orally administered in a 
do^c of 0.6—6 g./adult/dav. A dose of 1.5—3 g./adult/day is most effecuvc. 

The following examples furdier ilhistratc the mvcnnon. 

Example 1 

25e. of but\Tic anhvdride is added to a suspension of 5g. of cytidinc in lOOml. of 
i>vridinc and the mixture is refluxed for 30 minutes. The reaction mxcure is admixed 
with 30 ml. of water, left standing for about 2 hours and concentrated to dr>-ne«r i^Bder 
J reduced pressure. The residue is dissolved in lOOnU. of ediyl acctatc^he solution is 
"vashed twia widi 50ml. eadi of a 2% aqueous soluuoa of sodium hydrogencarbonatt^ 
sSSemiendy diree times widi 50ml. ead» of water, and is concentrated to dryness under 
a SdSl pSre. The residue is recjy«ali7ed. from 80%. mediyl alcohol to gn-e 
9.05g. of N*,0=',0",0"-tetrabut>Tylcyaduie as needles mdtmg at 100 C 
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Elementary analysis: 

Calculated for CsoH-rNaOp: C 57.40%, H 7.08%, N 8.03% 



Fo™d: " C 56.93%; H 7.14%! N 7!93 



of 



Example 2 

5 - 8g. of propionic anhj^dride is added to a suspension of 4g, of c>tidme in 80inl. of 5 

pyndine and the mixture is stirred at room temperature (about 20*^0) for 12 hours.. The 
reaction mixture is admixed with 50ml. of water, left standing for about 2 hours and 
concentrated to dryness imder a reduced pressure. The residue is dissolved in 50ml. of 
ethyl alcohol and the solution is concentrated to dryness imder a reduced pressure, and 

10 this treatment is carried out second time. 10 
The residue is dissolved in 10 ml, of chloroform and the solution is allowed to pass 
through a column packed with lOOg. of silica gel. The column is subjected to dution 
with 1,000 ml. of chloroform to give first a fraction showing weak ultraviolet absorp- 
tions and secondly a fraction showing strong ultraviolet absorptions. The second fraction 

15 is concentrated to diyness under a reduced pressure to give 6.74g. of N^,0=',0^',0"'- 15 
tetrapropionylcytidine as a resinous material 

Elementary analysis: 

Calculated for C::iHo3N30.: C 53.90%, H 6.26%, N 8.99% 
Found: C 52.77%, H 6.39%, N 8.43% 

20 Example 3. 20 

16g. of caprylic anhydride is added to a suspension of 4g. of cytidine in 40ml. of 
pyridine and the mixture is stirred at room temperamre for 12 hours. 

The reaction mixtdre is subjected to the same isolation procedures including 
column chromatography employing silica gel as described in Example 2 and the result- 
25 iug residue is recrystallized from 100ml. of ethyl alcohol to give 9.64g. of 25 
N^O=',0",0='-tetraoctanoylcytidine as needles melting at 94°C. 

Elementary anal3^is: 

Calculated for CuHcnN;.0,: C 65.80%, H 9.29%, N 5.61% 
Found: C 65.76%, H 9.41%, N 5.41% 

30 Example 4 30 

Ig. of cytidine is dissolved in 200 ml. of pyridine at 50° C. lOg. of linoleyl chloride 
is added to the solution and the mixture is stirred at room temperature for 48 hours. 

The reaction mixture is subjected to the same isolation procedures including 
column chromatography employing silica gel as described in Example 2 to give 4.07g. 
35 of N^,0-',0=',0^-tetralinoleiylcytidine as resinous material. 35 

Elementary analysis: 

Calculated for CgxHiocNaO,: C 75.20%, H 10.30%, N 3.35% 
Found: C 74.93%, . H 10.37%, N 3.64% 

WHAT WE CLAIM IS: — 
40 1. A N^02',0^',0^'-tetraacylcytidine, wherein the acyl group is derived from a 40 

fatty add with from 3 to 18 carbon atoms, 

2. A compound according^ to claim 1, wherein the acyl group is prppioriyl. 

3. A compound according to claim 1, wherein the acyl group is butyryl. 

4. A compound according to claim Ij wherein the acyl group is octanoyl. 

45 5. A compound according to claim 1, wiierein the acyl group is linoleyl. 45 

6. A process for the preparation of a NSO-',0"',0^''-tetraacylcytidine in which the 
acyl group has from 3 to 18 carbon atoms, wherein C5rtidine is reacted with an acid 
anhydride or an acid halide of the corresponding fatty acid. 

7. A process according to claim 6, wherein the acid anhydride or acid halide is 

50 used in an amount in excess of 4 moles per mole of cytidine. 50 

8. A process according to claim 7, wherein the acid anhydride or acid halide is 
used in an amount of from 5 to 10 moles relative to cjrtidine. 

9. A process according to any of claims 6 to 8, wherein the reaction is carried out 
in an organic solvent. 

55 10. A process according to claim 6, substantially as herein described with reference 55 

to any of die specific Examples, 

.11. A N^O-',0^',0^'-tetraacylcytidine when prepared by a process as claimed in 
any of claims 6 to 10. 



12, A N',0=',0",0"-tetraacylcytidine according to claim 1 substantiaUy as herein 
described wiifa*reference to any of the specific Examples. ^ •„„„^,v.„» least 

1^ A nhannaoeutical composition vrfiich comprises as the acuye mgrcdient at least 



"irATa^a^tical coioS^^^^^^ as the active ingredioit at least 

N« O^X>",0"-tetraacylcyddine wherein the acyl group has from 3 to 18 carbon 
aioms, tog«her%ridi pharmaccutically acceptable carrier or diluent A«efor. 

14 A pharmaceutical composition which comprises as the acuve mgi 
one N*"o*'ro=",0"-tetiaacylcjtidinc as claimed in any of claims 1 to 
to^AeTwi* a pharmaccutically acceptable carrier or diluem therefor. 
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